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Title: 'Multipolar cable for transmitting energy and/or signals, method and ^paratus for 
the production thereof 



5 Field of the invention 

The presmt invention relates to a multipolar cable for transmitting energy and/or 
signals. 

In particular, the present invention relates to a multipolar cable for transmitting energy 
and/or signals comprising: 

10 - at least three transmissive elonents; and 

- at least a sheath in a. radially outer position with respect to said at least three 
transmissive elements, at least three longitudinal housings being defined in said sheath, 
said longitudinal housings being intended to house respectively said at least three 
transmissive elements according to a predetermined configuration. 

IS The transmissive elements may be, for example, transmissive elements transmitting 
electrical energy and/or signals, possibly also optical signals. The signals, for example in 
the form of altemate electrical current at a given fi-equency, contain information which 
can be converted into operative instructions by means of conversion devices suitable for 
this purpose. 

20 In the present description and in the following claims, the term "transmissive element" 
is used to indicate both a transmissive eleniient transmitting electrical energy and/or 
signals, i.e. any element able to transmit electrical energy and/or signals (such as for 
example a metal conductor), and a mixed electro-optical transmissive element, i.e. any 
element able to transmit both electrical energy and an optical signal (such as for example 

25 a transmissive element comprising at least one metal conductor and at least one optical 
fibre, for example). 



DESCRIPTION 



Depending on the nature of the transmissive elements, in addition to these, the cable 
may further comprise, for each transmissive element, at least one electrical insulating 
element and/or a contaiimient element in a radially outer position with respect to the 
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corresponding transmissive element. For example, the cable may further comprise at 
least one electrical insulating element arranged in a radially outer position with respect 
to an electrical energy transmissive element. Alternatively, the cable may further 
comprise at least one containment element (such as for example a tube, a sheath, a 
5 micro-sheath, a grooved core) arranged in a radially outer position with respect to an 
optical signal transmissive element. Alternatively, the cable may comprise both at least 
one electrical insulating element and at least one containment element arranged in a 
radially outer position with respect to a mixed electro-optical transmissive element. 

The present invention relates to a cable provided with at least three transmissive 
10 elements as defined above, known in the art under the term of "multipolar cable". 
According to the above-mentioned definitions, the present invention relates not only to 
electrical multipolar cables for transporting or distributing energy, but also to multipolar 
cables of mixed energy/telecommunication type, comprising, in addition to one or more 
electrical energy transmissive elements, at least one optical fibre or a bundle of optical 
15 fibres. 

Furthermore, the present invention relates to a method and to an extrusion apparatus for 
the production of a cable provided with a sheath incorporating at least three transmissive 
elements as defined above. 

Prior art 

20 Figures 1 and 2 show a perspective and, respectively, a cross-sectional view of a 
multipolar cable 1 of the prior art for transmitting energy and/or signals. Such cable 1 is 
of the so-called openable type, in the sense that the same is produced with a cross- 
section having a substantially circular configuration and is provided with a longitudinal 
weakening line 7 which allows a localized opening of the cable 1 in order to impart to 

25 the same an open configuration, preferably flat, at a desired connection point, for 
example at a point connecting a given apparatus of an industrial automation line. In the 
above-mentioned figures, the multipolar cable 1 is shown in the open configuration for 
the coimection to a suitable flat type connector perforating the insulation, which is 
schematically shown and generally indicated by reference number 8. 

30 Figure 9 shows a perspective view of the multipolar cable 1, which is shown in the 
closed configuration. 
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The multipolar cable 1, generally of the low voltage type (where low voltage refers to a 
voltage lower than s^yproximately 1 kV), is normally used in industrial automation lines 
and, in any case, in applications where fliere is a need to transmit energy and/or signals 
to a plurality of consumption points, such as for example apparatus which require 
5 electrical supply and/or reception of input data in order to carry out a predetermined 
- operation. From the radially innermost position towards the radially outermost position, 
the multipolar cable 1 comprises a plurality of transmissive elements 4, in the above- 
mentioned figures in number of five, and a protective sheath 5, in which a corresponding 
plurality of longitudinal housings 6, substantially parallel with each other, is defined. 

10 In the above-mentioned figures, each transmissive element 4 is intended to transmit 
electrical energy and comprises, in particular, a conductor element 2 and an insulating 
layer 3 in a radially outer position with respect to said conductor element 2. The 
longitudinal housings 6, which are intended to house the above-mentioned plurality of 
transmissive elements 4, are formed within respective substantially tube-shaped 

15 longitudinal portions 30 of the cable which are reciprocally connected by longitudinal 
cormecting portions 31. The sheath 5 is provided with a weakening line 7 arranged 
longitudinally with respect to the cable 1 and intended to facilitate the longitudinal 
opening of the cable 1. Once the cable 1 has been opened along such weakening line 7 at 
the desired connection point, for example in a position close to an industrial apparatus, 

20 the cable 1 assumes a flat configuration (figure 1) at such point. The flat portion of the 
cable 1 allows to transmit electrical energy and/or signals to at least one consumption 
point by means of the coimector 8. The coimector 8 comprises a plurality of metallic 
perforating elements 9 (pins), in a number equal to the number of energy transmission 
elements 4 arranged in the cable 1, which perforating elements 9 are reciprocally 

25 staggered by a distance substantially equal to the pitch between the conductor elements 
2 of the cable 1 put in open configuration. As illustrated in the above-mentioned figures, 
the coimector 8 comprises, in particular, a connector seat 10 provided with the above- 
mentioned perforating elements 9, which coimector seat 10 cooperates with a closing 
element 11 associatable with said coimector seat 10 through opposite projections 12 

30 intended to be received in corresponding recesses 13 formed in the seat 10. Once the flat 
portion of the cable 1 has been positioned in the connector seat 10 (figure 1), the closing 
element 11 is pressed into the connector seat 10 (figure 2) in such a manner that the 
projections 12 are received in the recesses 13, and that the perforating elements 9 
prorate the sheath 5 and the insulating layer 3 of the conductor elements 2, thus 
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establishing an electrical contact between the perforating elements 9 and the conductor 
elements 2. 

Examples of openable multipolar cables which can assume a flat configuration at the 
connection point are disclosed, for example, in patent DE-Cl-101 19 653, in patent 
5 application DE-Al-40 04 229, and in patent application JP 2002216545. 

Although the openable multipolar cables described above, shown for example in figures 
1 and 2, are suitable for the purpose, such cables have a number of disadvantages not yet 
overcome. 

A first disadvantage is given by the fact that such type of openable cable, in the 
10 substantially circular cross-sectional closed configuration thereof, has an empty central 
portion which is not able to confer to the cable a sufficient resistance to possible 
compression forces and accidental impacts against the cable. 

A fiirther disadvantage is given by the fact that, in such type of openable cable, each 
electrical energy transmissive element, for example in the form of a metallic conductor, 

15 requires an insulating layer - arranged in a radially outer position with respect to the 
conductor - to avoid that the conductor remains without protection during the cable 
opening. The sheath of such type of cables, in fact, at the open portions of the cable 
assuming a flat configuration, may be damaged, and therefore may no longer be able to 
perform its protective fimction due to the stress to which the sheath is subject during the 

20 cable opening. Such stress may result in an undesirable tearing of the sheath which may 
leave the transmissive elements uncovered. This explains the above-mentioned need of 
insulating each transmissive element with a suitable ins\ilating layer, resulting in an 
increase of the cable production time and costs. Furthermore, providing an individual 
insulating layer for each energy transmissive element leads to a disadvantageous 

25 increase of the cable size and weight, as well as a far more complicated method for 
producing the same. 

A further disadvantage is in that the cable opening operation, adapted to confer to the 
cable a flat configuration at a given connection point, implies the risk of an undesirable 
propagation of the fi-acture along the cable even in portions of the latter which are not 
30 involved in the connecting operation. For such reason, suitable means, such as for 
example a box type containment element, must be provided in order to prevent the 
propagation of the cable fracture. In addition to the fimction of preventing the 
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propagation of the fracture line along flie cable, such containment element also carries 
out the function of protecting the connection area against the ext^nal environment 

Preconnectorized multipolar cables having a predetermined length, i.e. cable portions to 
at least one end of which a connector is provided, are also known. However, the 
5 purchase of said preconnectorized cables results in a waste of material and in an ensuing 
price increase, especially in order to manufacture lines of reduced length, since such 
cables are available on the market in a limited number of predetermined lengths which 
may exceed the length actually necessary for connection to a given apparatus. 

Summary of the invention 

10 The Applicant has found that it is possible to overcome the disadvantages of the prior art 
by forming the above-mentioned at least three housings of the sheath within respective 
substantially lobe-shaped longitudinal portions of the sheath. 

In such a manner, by means of a suitable radial type connector, preferably substantially 
annular, having a radially inner profile mating the multi-lobed cable profile, it is 
1 5 advantageously possible to connect the cable to one or more consumption points without 
opening said cable and, therefore, without jeopardizing the protective action exerted by 
the sheath. 

According to a first aspect thereof, the present invention relates to a multipolar cable for 
transmitting energy and^or signals comprising: 

20 - at least three transmissive elements, and 

- a sheath in which at least three longitudinal housings are defined, said longitudinal 
housings being intended to house respectively said at least three transmissive elements 
according to a predetermined configuration and being formed within respective 
substantially lobe-shaped longitudinal portions of the sheath. 

25 Thanks to these features and, in particular, thanks to the multi-lobed configuration of the 
sheath in which each lobe incorporates one transmissive element of the at least three 
transmissive elements, the cable of the present invention advantageously allows to 
connect the transmissive elements to at least one given consumption point, for example 
by means of a substantially annular connector provided with at least tiharee perforating 

30 elements and arranged at the preselected connection point 



wo 2005/066978 



PCT/IB2003/006407 



-6- 

The multi-lobed configuration of fhe multipolar cable sheath of fhe invention, whidi is 
more compact than the configuration of tiie openable multipolar cable sheaths of the 
prior art, confers to the cable of fhe invention a greater mechanical resistance, in 
particular a greater resistance to compression forces (i.e. to crushing). 

S Furthermore, since the cable of fhe invention does not require opening operations to be 
connectorized, the sheath is not subject to undesirable stress during the cable opening 
step and therefore any risks of sheath tearing are eliminated. 

Such advantageous effect of the cable of the invention in turn allows the sheath to be 
made of a material with adequate dielectric properties (in other words, with adequate 

1 0 electrical insulation properties), thus elinunating the need of individually insulating each 
transmissive element with a respective layer of insulating material. In this manner, 
therefore, the cable of the invention is more flexible with respect to the openable cables 
of the prior art, above all because, thanks to the absence of electrical insulation layers, 
the diameter of the cable of the invention is reduced. Furthermore, the provision of a 

15 sheath which also carries out the function of electrical insulation allows to attain 
considerable savings in materials and a reduction in production time and cost with 
respect to the openable cables of the prior art 

By way of illustrative example, the above-mentioned at least three transmissive elements 
may comprise at least three electrical conductor elements, each of said conductor 
20 elements for example including a plurality of conductor wires, for example made of 
copper. 

Preferably, the multipolar cable of the invention comprises four transmissive elements, 
more preferably five transmissive el^nents. 

According to a preferred embodiment of the invention, the cable is a three phase cable 
25 comprising three transmissive elements, for example three electrically conductive 
elements, housed in three respective longitudinal housings formed within an equal 
ntimber of substantially lobe-shaped longitudinal sheath portions, as well as a further 
transmissive element acting as a neutral or ground elem^t, said further transmissive 
element being housed in a further respective longitudinal housing formed in a respective 
30 longitudinal sheath portion. Preferably, said further transmissive element is positioned in 
a longitudinal housing arranged centrally to the cable. 
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Preferably, the predet^mined configuration according to which- the housings of the 
sheath and, consequently, the transmissive clients housed in ttie sheath are arranged, 
involves parallel and equidistant housings. Preferably, the transmissive elements are 
arranged centrally to the substantially lobe-shaped longitudinal sheath portions so that 
5 the transmissive elements are covered with a suitable thickness of sheath, with an 
ensuing advantageous optimization of the protective and insulating action exerted by the 
sheath in respect of the transmissive elements. 

Preferably, the longitudinal housings are angularly staggered jSrom each other by a 
predetermined angle. By way of illustrative example, in case the cable comprises three 

10 transmissive elements housed in an equal number of housings of the sheath, the 
transmissive elements preferably occupy the vertices of an equilateral triangle. In this 
manner, it is advantageously possible to provide a radial type connector, preferably 
circular in shape, comprising a radially inner portion having a multi-lobed configuration 
mating the multi-lobed shape of the sheath and a plurality of perforating elements 

15 directed radially inwards and adapted to penetrate the transmissive elements of the cable. 
In case the latter comprises three transmissive elements, the connector is provided with 
three perforating elements, preferably angularly staggered from each other by 120**. 

In a similar manner, in a cable comprising four transmissive elements housed in an equal 
number of housings of the sheath, the transmissive elements preferably occupy the 
20 vertices of a square, while in a cable comprising five transmissive elements housed in an 
equal number of housings of the sheath, the transmissive elements preferably occupy the 
vertices of an equilateral pentagon. In this case the connector will comprise perforating 
elements arranged in a corresponding manner so as to perforate the respective 
transmissive elements. 

25 Preferably, each substantially lobe-shaped longitudinal portion of the cable of the 
present invention has a sheath thickness which, at the radially iimermost part of the 
substantially lobe-shaped longitudinal portion (in other words at the extrados of each 
transmissive element) is equal to at least 0.5 mm, more preferably between 0.5 and 2.0 
mm and, still more preferably, between 0.7 and 1.5 mm. 

30 According to a preferred embodiment of the cable of the invention, the substantially 
lobe-shaped longitudinal portions are reciprocally connected to each other by means of 
connecting portions having a predetermined bending radius. 
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Such a configuration permits a further advantageous saving in materials in the 
manufacture of the cable protective sheath. 

Preferably, the longitudinal housings have a size such as to prevent any substantial 
relative movement of the transmissive elements in a plane perpendicular to the 
5 longitudinal direction of the cable. 

Advantageously, such preferred embodiment ensures an optimized connection between 
the perforating elements of the connector and the transmissive elements, connection 
which is advantageously obtained after a substantially constant perforating stroke of the 
perforating elements within the cable. 

10 Preferably, a further longitudinal housing is defined in the sheath, which further 
longitudinal housing is arranged centrally to the cable. 

Preferably, said further longitudinal housing arranged centrally to the cable is intended 
to house a further transmissive element of tiie cable, such as for example a neutral or 
ground element. 

15 Alternatively, said further longitudinal housing arranged centrally to the cable is 
intended to house a longitudinal reinforcing element of the cable which is able to ensure 
an adequate supporting action to the cable. 

According to a preferred embodiment of the cable of the invention, the longitudinal 
housings, including the possible further longitudinal housing arranged centrally to the 
20 cable, have a substantially circular cross-section. 

In the case of a cable comprising conductor elements having a cross-section equal to 4 
^ml^ the housings provided in the cable sheath preferably have a diameter equal to 
about 2.5 mm. The possible central longitudinal housing intended to house, for example, 
the longitudinal reinforcing element, has a diameter preferably comprised between about 
25 2 and about 4 mm. 

Preferably, the sheath of the cable of the invention is provided with at least two 
identifying elem^ts of the transmissive elements, said identifying elements being 
arranged at two adjacent substantially lobe-shaped longitudinal portions, in otiier words 
at the extrados of two adjacent transmissive elements. 
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Said identifying elements carry out the function of identifying in an univocal manner 
each of the two adjacent transmissive elements so marked, in oth^ words the identifying 
elements allow to identify the correct sequence of the transmissive elements arranged in 
the cable in order to enable a correct positioning of the perforating elements of the 
S connector on the cable. 

Preferably, each of such identifying elements comprises at least one longitudinal groove. 

Preferably, in order to identify the correct sequence (in other words the correct 
nxmieration) of the transmissive elements of the cable, the first transmissive element is 
identified by a first identifying element, for example comprising a single longitudinal 
10 groove formed at a first substantially lobe-shaped longitudinal portion of the sheath, 
while the second transmissive element is identified by a second identifying element, for 
example comprising two longitudinal grooves formed at a second substantially lobe- 
shaped longitudinal portion of the sheath adjacent to the above-mentioned first 
longitudinal portion. 

15 As an alternative to said preferred embodiment according to which the identifying 
elements are dififerentiated on the basis of the number of longitudinal grooves, the 
identifying elements of the first, and respectively, of the second transmissive element, 
may be differentiated in a different manner, for example by providing grooves having 
different depths, widths or geometry. 

20 According to a second aspect thereof, the present invention relates to a method for the 
production of a multipolar cable for transmitting energy and/or signals of the type 
comprising: 

- a plurality of transmissive elements; and 

- a sheath in which a plurality of longitudinal housings is defined, said longitudinal 
25 housings being intended to house respectively said plurality of transnGdssive elements 

according to a predetermined configuration; 

said method comprising the steps of: 

- providing said plxiralify of transmissive elements according to said predetermined 
configuration; 

30 - feeding said plurality of transmissive elements to an extrusion head; and 
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- extruding said sheath around said plurality of transmissive elements maintaining said 
plurality of transmissive elements in said predetemuned configuration; 

wherein, during said extrusion step, said transmissive elements are moved forward 
within a plurality of guiding ducts coaxiaUy housed in a female die, said guiding ducts 
S being arranged according to said predetermined configuration. 

In other words, the above-mentioned extrusion step includes the conveying of the sheath 
material being extruded along an extrusion path defined within an interspace obtained 
between said female die, acting as extrusion matrix or die, and said plurality of guiding 
ducts. 

10 Thanks to such features of the method of the invention and, in particular, thanks to the 
fact that the sheath material of the cable is extruded aroxmd said guiding ducts of the 
transmissive elements for a portion of predetermined length, the transmissive elements 
are conveniently enclosed by the material being extruded without being crushed by the 
sheath material under pressure, i.e. advantageously maintaining the required reciprocal 

IS distance dqpending on the preselected configuration \mtil the extruded material is in 
plastic state. 

Furthermore, the method of the invention advantageously allows to produce in a 
substantially continuous maimer two differmt types of multipolar cable, namely both the 
multi-lobed multipolar cable of the present invention described above, and, as described 
20 in a more detailed manner in the following, the openable multipolar cable of the prior art 
illustrated in figures 1 and 2, i.e. a cable having a substantially circular cross-section 
which is able to be opened and to assume a flat configuration at at least one connection 
point. 

Preferably the guiding ducts are equidistant firom each other and reciprocally spaced by a 
25 predetermined distance. 

Preferably, the guiding ducts are angularly staggered firom each other by a 
predetermined angle. 

According to a preferred embodiment of the method of the invention, the guiding ducts 
are in number of three. Advantageously, such preferred embodiment of the method of 
30 the invention allows to produce a cable comprising three transmissive elements. 
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In case the guiding ducts are in number of three, these are preferably arranged so as to 
occupy the vertices of an equilatonal triangle. 

In order to produce a multipolar cable according to the present invention, the female die 
in which the above-mentioned plurality of guiding ducts is axially housed comprises a 
5 first portion including a multi-lobed radially ixmer wall having a predetermined length so 
as to form a sheath comprising a plurality of substantially lobe-shaped longitudinal 
portions. 

According to a preferred embodiment of the method of the invention, at least two 
adjacent lobes of the first portion of the female die are provided with respective 
10 longitudinal protrusions so as to form a sheath provided with corresponding longitudinal 
grooves (the above-mentioned identifying elements) at two adjacent substantially lobe- 
shaped longitudinal portions. 

The above-mentioned extrusion step is prefCTably carried out so as to form a further 
longitudinal housing in said sheath which is arranged centrally to the cable. 

15 According to a first preferred embodiment, the method comprises the further steps of 
providing and feeding a further longitudinal reinforcing element to said extrusion head, 
the further longitudinal reinforcing element being intended to be housed in said further 
longitudinal housing arranged centrally to the cable. 

According to a second altemative preferred embodiment, the method of the invention 
20 comprises the further steps of providing and feeding a neutral or groxmd element to said 
extrusion head, the neutral or ground element being intended to be housed in said further 
longitudinal housing arranged centrally to the cable. 

The above-mentioned extrusion step is preferably carried out so as to form a sheath 
comprising at least three housings angularly staggered by a predetermined angle, such 
25 housings being respectively formed at the above-mentioned three substantially lobe- 
shaped longitudinal portions of the sheath. 

Preferably, the above-mentioned three substantially lobe-shaped longitudinal portions of 
the sheath are reciprocally connected by connecting portions having a predetermined 
bending radius. 

30 In case the method of the invention is carried out in order to produce an openable 
multipolar cable of the prior art, for example of the type shown in figures 1 and 2, a flow 
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shutter element is positioned among said guiding ducts to dejSne a plurality of first 
interspaces between said flow shutt^ element and each of said guiding ducts and a 
second interspace, substantially annular, between said flow shutter element and said first 
portion of the female die. 

5 Thanks to the provision of such a flow shutter element, the material being extruded is 
advantageously deviated towards the above-mentioned plurality of first interspaces and 
the above-mentioned second interspace so as to form the openable multiple core cable 
described above. 

Preferably, the flow shutter element has a shape substantially mating said plurality of 
1 0 guiding ducts and said first portion of the female die. 

In this mamier, an openable cable of the prior art is advantageously fomied, which cable 
comprises a sheath including a plurality of housings formed within respective 
substantially tube-shaped longitudinal cable portions, said substantially tube-shaped 
longitudinal portions being reciprocally connected by longitudinal connecting portions. 
15 The substantially tube-shaped longitudinal cable portions are in fact produced by 
extrusion of an extrudable material through the above-mentioned plurality of first 
interspaces, while the longitudinal comiecting portions are produced by extrusion of said 
extrudable material through the above-mentioned second substantially aimular 
interspace. 

20 In case the guiding ducts have a substantially circvilar cross-section, the substantially 
tube-shaped longitudinal sheath portions are provided with a substantially circular cross- 
section. 

Preferably, the above-mentioned plurality of first interspaces has a substantially constant 
thickness. Preferably, the above-mentioned second interspace also has a substantially 
25 constant thickness. Preferably, the first interspaces and the second interspace have the 
same thickness: in this manner, it is advantageously possible to produce a sheath of the 
above-mentioned type in which the substantially tube-shaped longitudinal cable portions 
have a substantially constant thickness. 

Preferably, the thickness of the first interspaces is comprised between about 0.3 and 
30 about 1.0 mm and the thickness of the substantially annular interspace is comprised 
between about 0.5 and about 2.Q mm. In this manner, it is advantageously possible to 
produce an openable cable in which the longitudinal housings of the transmissive 



wo 2005/066978 



- 13 - 



PCT/rB2003/006407 



elements are formed in substantially tube-shaped longitudinal portions of a sheath 
having a preferably constant thickness, preferably between about 0.3 and about LO mm, 
the substantially tube-shaped longitudinal portions being reciprocally connected by 
connecting portions having a predetermined bending radius and a thickness between 
5 about 0.5 and 2.0 mm. 

Preferably, the above-mentioned flow shutter element is moimted flush with the free end 
of the guiding ducts. 

Preferably, such flow shutter element has a shorter length than the guiding ducts, 
preferably substantially equal to the length of the above-mentioned first portion of the 

1 0 female die. In the case in which, as described in more detail in the following, the guiding 
ducts are part of a first portion of a male die of Ifae extrusion head and are received in a 
plurality of longitudinal cavities formed in a second portion of the male die so as to 
protrude for a portion of predetermined length from the second portion of the male die, 
the male die being coaxially mounted within the female die around a same longitudinal 

15 axis substantially parallel to the conveying direction of the transmissive elements, the 
flow shutter element has a length preferably equal to about 30-60% of the length of the 
portions of guiding ducts extended externally to the second portion of the male die. 

The flow shutter element is preferably longitudinally tapered in an opposite direction 
with req)ect to the extrusion direction so as to facilitate the convey of the material to be 
20 extruded within the above-mentioned plurality of first interspaces. 

In case the method is carried out in order to produce the openable cable of the prior art, 
the female die is preferably provided with at least one longitudinal protrusion positioned 
in an interaiediate zone between two adjacent guiding ducts, such longitudinal 
protrusion being intended to form a respective weakening line of the cable sheath, in 
25 particular of the longitudinal coimecting portions of the sheath, to open the sheath. 

According to a preferred embodiment of the method of the invention, this includes a 
frjrther preliminary step of extruding an insulatiag layer on the transmissive elements 
before the latter are fed to the extrusion head. 

Such embodiment of the method of the invention is particularly preferred in case the 
30 method of the invention is intended to produce the openable cable of the prior art, so as 
to maintain the transmissive elements isolated even when the sheath is subject to 
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undesirable tearing as a result of an opening op^tion along the above-mentioned 
weakening line. 

According to a third aspect thereoj^ the present invention relates to extrusion apparatus 
for the production of a multipolar cable for transmitting energy and/or signals of the type 
5 comprising: 

- a plurality of transmissive elements; and 

- a sheath in which a plurality of longitudinal housings is defined, said longitudinal 
housings being intended to house respectively said plurality of transmissive elements 
according to a predetermined configuration; 

10 said apparatus comprising an extrusion head including a male die and a female die 
coaxially mounted between each other around a same longitudinal axis substantially 
parallel to the conveying direction of said transmissive elements, said male die 
comprising a first portion including a plurality of guiding ducts arranged according to 
said predetermined configuration, and said female die comprising a first portion 

15 coaxially moimted aroimd said plurality of guiding ducts. . 

According to a preferred embodiment of the apparatus of the invention, the above- 
mentioned first portion of the male die comprises at least three guiding ducts of 
predetermined length, preferably arranged parallel to said longitudinal axis and 
preferably angularly staggered firom each other by a predetermined angle. 

20 Preferably, the guiding ducts have a substantially circular cross-section. 

In case the cross-section of each conductor element of the cable is equal to 4 mm^, the 
inner diameter of said guiding ducts is preferably equal to about 2.8 mm. 

Preferably, the male die of the apparatus of the invention further comprises a second 
portion (for coupling the male die with a supporting element) within which a plurality of 
25 longitudinal cavities is defined, said longitudinal cavities bdng arranged according to 
said predetermined configuration and being intended to receive the plurality of guiding 
ducts described above. According to a preferred embodiment of the apparatus of the 
invention, the guiding ducts are inserted within such cavities of the male die and 
partially protrude in a cantilevered manner firom the male die. 
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According to a preferred embodimmt of the apparatus of the invention, the above- 
mentioned ducts - in the portion protruding in a cantilevered manner from the male die 
thereof — have a length between about 5 and about 20 mm. 

According to a prefimed embodiment of the apparatus of the invention, the above- 
5 mentioned second portion comprises a first cylindrical section and a second truncated- 
cone section. 

Advantageously, the &st cylindrical section of the male die ensures the coupling of the 
latter with a supporting element, while the second truncated-cone section allows to 
obtain an uniform distribution of the material to be extruded and a suitable flow of fhe 
10 same towards the guiding ducts of the transmissive elements, as well as an improved 
advancement of the material between flie interspaces defined among the guiding ducts of 
the transmissive elements. 

Preferably, the longitudinal cavities of the male die are in numb^ of three, 

The longitudinal cavities of the male die are preferably parallel to each other and 
1 5 angularly staggered firom each other by a predetermined angle. 

Alternatively, such cavities are convergent with each other in the direction of exit of the 
material to be extruded firom the male die. Preferably, the direction perpendicular to the 
base surface of the cylindrical section and the axis of said cavities form an angle 
comprised between about 10° and 30°. 

20 Preferably, the female die comprises a first portion including a multi-lobed radially inner 
wall so as to form a sheath comprising a plurality of substantially lobe-shaped 
longitudinal portions. In this manner, it is advantageously possible to use the apparatus 
of the invention to produce the multi-lobed multipolar cable of the invention. 

Preferably, the first portion of the female die has a predetermined length, preferably 
25 equal to about 50% of the length of the portions of guiding ducts protruding in a 
cantilevered maimer firom the male die and, still more preferably, comprised between 
about 2.0 and 10 mm. 

Preferably, the first portion of the male die fiirther comprises a flow shutter element 
positioned among said guiding ducts as described above with reference to the method of 
30 the invention. Preferably, the flow shutter element of the male die has a sh^e 
substantially mating said guiding ducts and said first portion of the female die. 
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In this manner, fhe longitudinal housings receiving the transmissive elements are formed 
in substantially lobe-sliaped longitudinal sheath portions. 

Preferably, the flow shutter element longitudinally extends fix>m said second portion of 
the male die. 

5 Said first interspaces, which are defined between said flow shutter element and said 
guiding ducts, and said second interspace, which is defined between the flow shutter 
element and the first portion of the female die, preferably have a constant thickness, 
more preferably the same thickness. 

Preferably, the flow shutter element is mounted flush with the free end of the guiding 
10 ducts. 

Preferably, the flow shutter element has a shorter length than the portions of guiding 
ducts protruding from the male die. 

The flow shutter element is preferably longitudinally tapered in an opposite direction 
with respect to the extrusion direction, so as to facilitate the convey of fhe matmal to be 
1 5 extruded within the above-mentioned plurality of first interspaces. 

According to a preferred embodiment of the apparatus of the invention, the female die is 
provided with at least one longitudinal protrusion arranged in an intermediate zone 
between two adjacent ducts, such longitudinal protrusion being intended to form a 
respective longitudinal weakening line of said longitudinal coimecting portions to allow 
20 the opening of the sfaieath. 

Preferably, in the second portion of the male die, a fiirther central cavity may be 
provided having a longitudinal direction substantially coinciding with the longitudinal 
direction of the male die, such further cavity being preferably intended to receive a 
longitudinal reinforcing element of the cable. 

25 In case no longitudinal reinforcing element is included in the sheath, the central 
longitudinal cavity of the second section of the male die is preferably closed by means 
of a closing element, which is preferably tapered in the extrusion direction. 

In this manner, the flexibility of the extrusion apparatus is advantageously increased, in 
the sense that the same apparatus is able to produce both a cable in the sheath of which a 
30 longitudinal central housing is defined, as well as, once the above-mentioned closing 
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element is inserted in fhe longitudinal central cavity of the second section of the male 
die, a cable comprising a longitudinal central solid portion, i.e. devoid of such central 
housing. 

Preferably, the apparatus of the invention further comprises a spacer positioned 
5 iqpstream of the extrusion head, which is intended to arrange said plurality of 
transmissive elements according to the predetermined configuration. 

Brief description of the figures 

Additional features and advantages of the invention will become more readily apparent 
from the d escription of some embodiments of a nxethod for the production of a 
10 multipolar cable according to the invention, made with reference to the attached drawing 
figures in which, for illustrative and non limiting purposes, an apparatus for carrying out 
said method is shown. 

In the drawings : 

- figure 1 is a perspective view of an openable multipolar cable of the prior art, shown in 
15 open configuration in operative working condition together with a connector of the type 

perforating the insulation; 

- figure 2 is a cross-sectional view of the cable of figure 1 in open configuration; 

- figure 3 is a cross-sectional view of a preferred embodiment of a multipolar cable of 
the present invention, shown in working condition together with a connector of the type 

20 perforating the insulation; 

- figure 4 is an exploded view, partially in cross-section, of a first preferred mibodiment 
of an extrusion apparatus according to the invention for the production of the cable of 
figure 3. 

- figure 5 is a perspective view, partially in cross-section, of the extrusion apparatus of 
25 figure 4; 

- figure 6 is a perspective view of the cable of figure 3; 

- figure 7 is an exploded perspective view, partially in cross-section, of a second 
preferred embodiment of an extrusion apparatus according to the invention for the 
production of the openable cable of figure 1 ; 
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- figure 8 is a perspective view of the extrusion apparatus of figure 7; 

- figure 9 is a perspective view of the openable cable of figure 1, shown in closed 
configuration. 

Detailed description of the preferred e mbodiments 

5 With reference to figures 3 and 6, a multipolar cable for transmitting energy and/or 
signals according to a preferred embodiment of the invention is generally indicated by 
14. In figure 3, the multipolar cable 14 is shown in working condition together with a 
connector of the type perforating the insulation, generally indicated by 20, which is 
described in greater detail in the following of the present description. 

10 The multipolar cable 14 is in particular intended for transmitting energy and/or signals 
to one or more apparatus of an industrial automation line. In particular, although only a 
single connector 20 is shown in figure 3, more than one connector can be associated to 
the cable 14, the coimectors being longitudinally staggered from each other and arranged 
at more connection points. 

15 According to the preferred embodiment shown in the above-mentioned figures, the 
multipolar cable 14 comprises: 

- five transmissive elements 15; and 

- a sheath 16 in which five longitudinal housings 17 are defined, said longitudinal 
housings 17 being intended to house respectively the above-mentioned transmissive 

20 elements 15 according to a predetermined configuration; 

wherein the housings 17 are formed within respective substantially lobe-shaped 
longitudinal portions 18 of the sheath 16. 

In figure 3 the transmissive elements 15 are intended to transmit electrical energy and/or 
signals, and in particular include conductor elements 19, each one of said conductor 
25 elements 19 comprising a plurality of conductor wires, for example made of copper. 

The multipolar cable 14 is therefore able to transmit energy and/or signals by means of 
the cotmector 20 to one or more consvimption points, in the example shown in figure 3 to 
an apparatus arranged along an industrial automation line. 
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The sheath 16 may be made of a polymeric material, for example selected fix)m the 
group comprising: polyolefins, copolymers of different olejBns, copolymers of olefins 
with esters having an ethylene xmsaturation, polyesters, polyethers, copolymers 
polyether/polyester, and mixtures thereof 

5 Examples of such polymers are: high density polyethylrae (HDPE) (with a dmsity 
d=0.940-0.970 g/an^), medium density polyethylene (MDPE) (d=0.926-0.940 gfcm\ 
low density polyethylene (LDPE) (d=0.9 10-0.926 g/cm^); ethylene and alpha-olefin 
copolymers having from 3 to 12 carbon atoms (for example 1-butene, 1-esene, l-octene, 
and similars), linear low density polyethylene (LLPDE) and ultra low density 

10 polyethylene (ULDPE) (d=0.860-0.910 g/cm^); polypropylene (PP); polypropylene 
thermoplastic copolymers with other olefins, in particular ethylene; copolymers of 
ethylene and at least one ester selected from alkylacrylates, alkyrlmethacrylates and 
vinylcarboxylates, wh^ein the alkyl group - linear or branched - may have between 1 
and 8, preferably between 1 and 4, carbon atoms, wherein the caifooxyl group — linear or 

15 branched — may have between 2 and 8, preferably between 2 and 5 carbon atoms, in 
particular ethylene/vinylacetate copolymers (EVA), ethylene/ethylacrylate copolymers 
(EEA), ethyleneA>utylacrylate copolymers (EBA); ethylene/alpha-olefin elastomer 
copolymers (such as for example ethylene/propylene copolymers (EPR), 
ethylene/propylene/diene (EPDM), and mixtures thereof); and mixtures thereof. 

20 Preferably, the polymer base is filled with a mineral filler, such as for example 
magnesium and/or aluminum hydroxide or hydrate hydroxide. 

In the embodiment shown in figures 3 and 6, the predetermined configuration according 
to which the housings 17 of the sheath 16 and, consequently, the transmissive elements 
15 housed in the sheath 16 are arranged, consists of a configuration wherein the 

25 housings are parallel and equidistant from each other. In particular, each housing 17 is 
arranged in a central portion of a respective substantially lobe-shaped longitudinal 
portion 18 of the sheath 16. In this maim^, the transmissive elements 15 are covered 
with a suitable thickness of sheath 16 at the radially innermost part of the longitudinal 
portions 18. In case of a multipolar cable 14 having five transmissive elements 15 in 

30 which the c^ss-sectional area of each conductor element 19 is equal to 4 mm^, the 
maximum diameter of the cable is comprised between about 12 and about 18 mm, 
preferably between about 13 and about 15 mm. Preferably, the thickness of the sheath at 
the extrados is comprised between about 0.5 and about 2.0 mm, more preferably 
between about 0.7 and about 1 .5 mm. 
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In particular, the housings 17 are angularly staggered by a predetermined angle, which in 
the illustrated embodiment is equal to about 72^. In other words, in the illustrated 
embodiment shown in figures 3 and 6, in which the multipolar cable 14 comprises five 
transmissive elements 15 housed in an equal number of housings 17 in the sheath 16, the 
5 transmissive elements IS occupy the vertices of an equilateral pentagon. 

In the preferred embodiment shown in the above-mentioned figures, in the case of a 
multipolar cable 14 in which the cross-sectional area of each conductor element 19 is 
equal to 4 mm , the housings 17 have a substantially circular section having a diameter 
equal to about 2.5 mm, substantially equal to the maximum diameter of the transmissive 
10 elements 15. 

The substantially lobe-shaped longitudinal portions 18 are reciprocally connected by 
connecting portions 28 having a predetermined bending radius which, in the case of a 
multipolar cable 14 comprising five transmissive elements 15 in which the cross- 
sectional area of each conductor element 19 is equal to 4 mm^, is for example comprised 
15 between about 2 and about 4 mm, preferably between about 3 and about 3.5 mm. 

In order to identify two specific transmissive elements 15 housed in two respective 
adjacent longitudinal housings 17, the sheath 16 of the multipolar cable 14 is provided 
with two identifying elements of the transnndssive elements 15, both indicated by 29, 
which are arranged at two adjacent substantially lobe-shaped longitudinal portions 18 of 
20 the sheath 16. In particular, a first identifying element 29 comprises a longitudinal 
groove and a second identifying element 29 comprises two longitudinal grooves. 

Similarly to what has been described with reference to the openable multipolar cable 1 
of the prior art shown in figure 1, in order to allow the transmission of energy and/or 
signals to one of more consumption points in an industrial automation line, the 
25 multipolar cable 14 is connected to such consumption points by means of the connector 
20 schematically shown in figure 3. In particular, the connector 20 comprises a plurality 
of metallic perforating elements 21, in a number equal to the nimaber of the conductor 
elements 19 provided in the cable 14, such perforating elements 21 being arranged so as 
to perforate the conductor elements 19. 

30 As schematically shown in figure 3, the coimector 20 comprises in particular a coimector 
seat 22 provided with the above-mentioned perforating elements 21. The connector seat 
22 has a substantially square cross-section, which can be opened by means of a hinge 26 
and locked by means of a clamp 27 on the opposite side which is adapted to close the 
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connector 20 around the multipolar cable 14. In particular, the radially inner portion of 
the connector seat 22 has a multi-lobed shape mating the multi-lobed shape of the sheath 
16, and cooperates with a pair of closing elements 23 which can be associated in 
opposite positions to the connector seat 22 by means of a respective pair of protrusions 
S 24 intended to be received into a corresponding pair of recesses 25 fonned in the 
connector seat 22. 

Once tile multipolar cable 14 has been positioned in the connector seat 22, the closing 
elements 23 are pressed against the connector seat 22, so that the protrusions 24 are 
received by the recesses 25 and the perforating elements 21 penetrate the sheath 16 so as 
10 to establisli an electrical contact between the perforating elements 21 and the conductor 
elements 19. Once the connecting operation described above has been completed, the 
clamp 27 is tightened to maintain the connector 20 closed in a stable manner around the 
multipolar cable 14. 

Thanks to the type of connection illustrated above, contrarily to the openable multipolar 
15 cables of the prior art, the multipolar cable 14 of this invention has not to be opened 
(because the same has not to assume a flat configuration in order to be coupled with a 
connector), thus eliminating both the risk of tearing the sheath, and the need of 
individually insulating each transmissive element with a respective insulating layer. 

With reference to figures 4 and 5, these show a first preferred embodiment of the 
20 extrusion apparatus according to the invention for the production of the multipolar cable 
14 for transmitting energy and/or signals shown in figure 3. 

The extrusion apparatus comprises an extrusion head, generally indicated by 36 in the 
above-mentioned figures, which is fed with a mixture intended to form the sheath by 
means of an extruder screw, not shown as conventional per se. 

25 The extrusion head 36 comprises a male die 37 and a female die 38 coaxially mounted 
between each other around a same longitudinal axis substantially parallel to the 
conveying direction of the transmissive elements 15, which conveying direction is 
indicated "by arrows C. 

The male die 37 comprises a first portion . 3 7a including a plurality of guiding ducts (all 
30 indicated by 40) for guiding the transmissive elements 15 and a second portion 37b 
intended, as described in more detail in the following, to couple the male die 37 to a 
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siipporting elemmt, not shown as conventional per se, and to radially distribute the 
material being extruded. 

The guiding ducts 40 are arranged according to the above-mentioned predetermined 
configuration so as to house the transmissive elements IS in such configuration. In tiiis 
S manner, by feeding the matmal intended to form the sheath 16 around the transmissive 
elements IS advancing along the above-mentioned guiding ducts 40, the formation of 
the above-mentioned longitudinal housings 17 arranged according to the above- 
mentioned predetermined configuration is ensured, while preventing that the material 
being extruded crushes the transmissive elements 15 due to the pressure to which the 
10 material is subject. 

In particular, the material intended to form the sheath 16 is extruded along an extrusion 
direction substantially parallel to the above-mentioned conveying direction C of the 
transmissive elements 15. 

According to the preferred embodiment of the apparatus of the invention shown in 
1 5 figures 4 and 5, intended to produce the multipolar cable 14 of figure 6, the first portion 
37a of the male die 37 comprises five guiding ducts 40 arranged parallel to the above- 
mentioned longitudinal axis and angularly staggered by about 72°. 

In the case a multipolar cable 14 in which the cross-sectional area of each conductor 
element 19 is equal to 4 mm^, the guiding ducts 40 shown in the above-mentioned 
20 figures have a substantially circular cross-section having an inner diameter preferably 
equal to about 2.8 mm. 

According to the preferred embodiment illustrated, the guiding ducts 40 protrude Scom 
the second portion 37b of the male die 37, in particular fi-om the wall 34 of the male die 
37, said wall 34 being substantially perpendicular to the extrusion direction. 

25 The guiding ducts 40 have a predetermined length depending on the viscosity of the 
material to be extruded, which in turn depends on the temperature at which the extrusion 
is performed. By way of illustrative example, in case a polymer material comprising 
ethylene-vinyl-acetate filled with aluminum hydroxide is extruded, the extrusion 
temperature is equal to about 170® and the length of the portions of guiding ducts 40 

30 protruding firom the second portion 37b of the male die 37 is comprised between about 5 
and about 20 rmn. 
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A plurality of longitudinal cavities 41 arranged according to the above-mentioned 
predetermined configuration and intended to support the guiding ducts 40 is defined 
wifliin the second portion 37b of the male die 37. For this purpose, the guiding ducts 40 
are inserted within such cavities 41 of the male die 37, and partiaUy protrude in a 
5 cantilevered manner from the male die 37. Therefore, according to the preferred 
embodiment illustrated, the longitudinal cavities 41 have a substantially circular cross- 
section, are in number of five, are arranged at equal distance from and parallel to the 
above-mentioned longitudinal axis, and angularly staggered by about IT", The distance 
between two adjacent longitudinal cavities 41 of the second portion 37b of the male die 
10 37 is substantially equal to the above-mentioned distance between two adjacent guiding 
ducts 40. 

The second portion 37b of the male die 37 preferably comprises a first cylindrical 
section 42, intended to be coupled with a supporting element, not shown as conventional 
per se^ on the male die 37, and a second truncated-cone section 43, intended to facilitate 
15 the convey of the material being extruded towards the guiding ducts 40 of the 
transmissive elements 15. 

The female die 38 comprises a first portion 38a and a second portion 38b intended to 
receive the first portion 37a and, respectively, the second portion 37b of the male die 37. 

In order to produce the multipolar cable 14 described above, the first portion 38a of the 
20 female die 38 comprises a multi-lobed radially inner wall 32. In particular, in order to 
produce the sheath 16 comprising the above-mentioned five substantially lobe-shaped 
longitudinal portions 18, the radially inner wall 32 of the first portion 38a of the female 
die 38 comprises five lobes 47. 

A cavity 45 intended to receive the above-mentioned second portion 37b of the male die 
25 37 is defined in the second portion 38b of the female die 38. 

In this manner, an extrusion path is defined between the male die 37 and the female die 
38, the extrusion path comprising a first passage defined between the truncated-cone 
section 43 of the second portion 37b of the male die 37 and the second portion 38b of 
the female die 38, and a second passage defined between tiie first portion 37a of the 
30 male die 37 and the first portion 38a of the female die 38. 

The first portion 38a of the female die 38 has a predetermined length, preferably equal to 
about 50% of the length of the portions of guiding ducts 40 protruding from the second 
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portion 37b of the male die 37. Preferably, such length is comprised between about 2 
and about 10 mm. 

In order to form the above-mentioned identifying elements 29 in the form of grooves on 
the sheath 16 of the multipolar cable 14, the first portion 38a of the female die 38 is 
5 provided with longitudinal protrusions 46 at two adjacent lobes 47 of the first portion 
38a of the female die 38. 

With reference to the apparatus described above, a first preferred embodiment of the 
method according to the invention for the production of the multipolar cable 14 for 
transmitting energy and/or signals of the above-mentioned type, includes the following 
10 steps. 

According to a first step of the method of the invention, the five transmissive elements 
15 are provided according to the preselected configuration. 

According to a second step of the method of the invention, such transmissive elements 
15 are fed to said extrusion head 36, in particular said transmissive elements 15 are fed 
15 into the guiding ducts 40 which are partially inserted in the cavities 41 of the male die 
37 of the extrusion head 36. 

Subsequently, an extmdable material is extruded around the transmissive elements 15 to 
form the sheath 16 maintaining the transmissive elements 15 in the above-mentioned 
predetermined configuration, the entry of said material being provided at the intersection 
20 between the first cylindrical section 42 and the second truncated-cone section 43 of the 
second portion 37b of the male die 37. 

More in particular, the material to be extruded is made to flow along the first passage of 
the extrusion path defined between the truncated-cone section 43 of the second portion 
37b of the male die 37 and the second portion 38b of the female die 38, so as to 
25 distribute the material in a uniform manner and to make the same flow along the second 
truncated-cone section 43 towards the ducts 40 guiding the transmissive elements IS. 

The material is then made to flow along the second passage of the extrusion path defined 
between the first portion 37a of the male die 37 and the first portion 38a of the female 
die 38, i.e. defined between the plurality of guiding ducts 40 and the first portion 38a of 
30 the female die 38. 
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Accoiding to the method of the inveation, during fhe above-mentioned extrusion step 
the five transmissive elemmts IS are conveyed within the five guiding ducts 40. 

In this manner, the transmissive elements 15 are encased within the longitudinal 
housings 17 formed in the sheath 16 according to the predetemiined configuration, to 
5 form the multipolar cable 1 4 of the invention. 

Figures 7 and 8 show a second preferred embodiment of the extrusion apparatus 
according to the invention for the production of a multipolar cable 14 for transmitting 
energy and/or signals, such as for example the openable multipolar cable 1 of figures 1, 
2 and 9. 

10 In the following description and in said figures, the elements of the apparatus for the 
production of a multipolar cable for transmitting energy and/or signals which are 
structurally or fimctionally equivalent to those illustrated previously with reference to 
figures 4 and 5, will be indicated Avith the same reference numbers and will not be 
further described. 

15 According to this second preferred embodiment of extrusion apparatus of the invention, 
the first portion 38a of the female die 38 comprises a substantially smooth radially inner 
wall 132 provided with a longitudinal protrusion 33 of predetermined depth intended to 
foim the weakening line 7 of the sheath 5 of the openable multipolar cable 1 . 

The extrusion head is indicated by 136 in the above-mentioned figures. The first portion 
20 37a of the male die 37 comprises, in addition to the guiding ducts 40 described above 
with reference to the above-mentioned first preferred embodiment of the apparatus of 
the invention, a flow shutter element 48 positioned among the guiding ducts 40 to define 
a plurality of first interspaces 49 between the flow shutter element 48 and each of the 
guiding ducts 40, and a second substantially annular interspace 50 between the first 
25 portion 37a of the male die 37 and the first portion 38a of the female die 38. 

The flow shutter element 48 has a shape substantially mating the plurality of the guiding 
ducts 40 and the first portion 38a of the female die 38. 

The sheath 5 including five substantially tube-shaped longitudinal portions 30 of cable, 
reciprocally connected by an equal number of longitudinal coimecting portions 31, is 
30 intended to be extruded througih the interspaces 49 and 50. 
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In this manner, it is advantageously possible to produce, in a substantially continuous 
manner, the opmable multipolar cable 1 shown in figures 1 , 2 and 9. 

In the preferred embodiment illustrated, the flow shutter element 48 is mounted flush 
with the firee end of the guiding ducts 40. 

5 The flow shutter element 48 is longitudinally tapered in the direction opposite to the 
extrusion direction in order to facilitate the convey of the extrusion material into the 
above-mentioned plurality of first interspaces 49, and is mounted on the second portion 
37b of the male die 37. In particular, the flow shutter element 48 is mounted on a 
supporting element 35 extending from the wall 34 of the male die 37. Preferably, the 
10 supporting element 35 is integrally formed with the truncated-cone section 43 of the 
male die 37. 

By way of illustrative example, the flow shutter element 48 has a shorter length than the 
portions of guiding ducts 40 protruding from the second portion 37b of the male die 37, 
preferably equal to about 30-60% of tihie lengtibi of the portions of guidiag ducts 40 
1 5 protruding from the second portion 37b of the male die 37, 

With reference to the second preferred embodiment of the apparatus described above, a 
second preferred embodiment of the method according to the invention for the 
production of the multipolar cable 1 for transmitting energy and/or signals includes the 
following steps. 

20 In a preliminary step, the insulating layer 3 is extruded on the transmissive elements 4. 

Subsequently, the steps described above with reference to the first preferred embodiment 
of the method of the invention are carried out, the second preferred embodiment of the 
method of the invention further comprising the step of carrying out the extrusion 
through the said plurality of first interspaces 49 formed between the flow shutter 
25 element 48 and the guiding ducts 40, and through the above-mentioned second 
interspace 50 formed between the first portion 37a of the male die 37 and the first 
portion 38a of the female die 38. In this maimer, the sheath 5 of the openable multipolar 
cable 1 is formed in a substantially continuous manner. 



Furthermore, the extrusion step is preferably carried out so as to form the sheath 5 
30 provided with the longitudinal weakening line 7 at one of the connecting portions 3 1 for 
longitudinally opening the sheath 5 of the openable cable 1. 
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From what has been described and illustrated above, all the advantages achieved by the 
invention and especially those related to the possibility of producing in a substantial 
continuous mann^ a multipolar cable with improved compression resistance, which 
does not require to be opened in order to be connected at the preselected connection 
point, are immediately apparent. 



